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Investigations of the Carson River Mercury Site
EXECUTIVE SUMMARY

The University of Nevada, Reno, with participation by the Desert Research
Institute, proposes five tasks that address needs for characterization of the Carson
River Mercury Site: (1) Determination of the Extent of Floodplain Contamination,
(2) Mobility of Mercury from Tailings Piles, (3) Mineral Resource Value, (4) Natural
Sources of Mercury, and (5) Other Toxic Elements.

The proposed program is divided into two phases. Phase I is a preliminary
investigation designed to attack the most pressing problems and provide an
understanding of the processes that have caused and are likely to continue to cause
mercury dispersion along the river, its tributaries, and its floodplain. Phase I will
be completed within one year at a cost to the funding agency of $200,000. The
University of Nevada System is able to to share some of the costs of this project by
contributing limited staff time and analytical costs: $87,191 or 30 percent of the

-total project cost for Phase 1.

Phase II is a more thorough investigation designed to evaluate additional
issues and to more fully characterize the extent of the mercury contamination
problems. Phase II will be completed within two to five years. depending on the
urgency of the funding agency, at a cost to the funding agency of $3,000,000. The
University of Nevada System will be able to contribute $268,683 or 8 percent of
the total project cost for Phase II.

All investigations during Phase I and some during Phase II would fit into
EPA's plans for Remedial Investigation and Feasibility Study. Most investigations
during Phase II would be beyond the scope of EPA's general plans for a Remedial
Investigation and Feasibility Study, but would be necessary for detailed site
characterization prior to mitigation. .

The University of Nevada, Reno and the Desert Research Institute have
considerable expertise in the areas of analytical geochemistry, geochemistry of
mercury, geochemical sampling and characterization, statistical analysis of
geochemical data, geologic mapping, process geomorphology, sedimentology of
rivers, hydrology, mining engineering, chemical engineering, mineral processing,
and project management. Their combined knowledge of the local geological
processes affecting the Carson River system is unique and should be applied to this

Superfund site.



WORK PLAN OUTLINING PROPOSED STUDIES
TASK 1. DETERMINATION OF THE EXTENT OF FLOODPLAIN CONTAMINATION
Rationale

Analyses of sediment samples collected by the Nevada Bureau of Mines and
Geology (NBMG) during reconnaissance of the Carson River revealed the important
fact that mercury contamination is not restricted to material resting on the
channel bottom (see Table 1 and Figure 1). Samples taken from the river banks
also contain significant concentrations of mercury, indicating that widely
distributed mercury contamination may exist within the Carson River valley. This
is likely because the bank sediments were originally deposited by vertical
accretion, a process that occurs during overbank flooding when river water spreads
across the adjacent floodplain. Thus, mercury carried in solution and as solid
particles of amalgam could be widely dispersed over the valley bottom. Plans to
mitigate the mercury hazard cannot be complete until the contaminant distribution
is known.

Scope of Activities - Extent of Floodplain Contamination, Phase I

Two reaches of the river, each approximately 1 mile in length, where
overbank processes are most likely to occur, will be identified and characterized.
One reach should be located between Dayton and Lahontan Reservoir. The second
should be located near Fallon, downstream from the Lahontan Dam.

A statistically significant sampling network will be designed to determine
the concentration of mercury and other elements in the surface and shallow
subsurface sediment of the flood plain. Contour maps of mercury distribution will
be prepared based on the results of approximately 100 samples that will be
collected and analyzed in each area.

Analyses will include geochemical tests for mercury by atomic absorption
spectrophotometry (with a lower detection limit of approximately 0.25 parts per
million by weight) and for gold and silver by fire assay with an atomic absorption
finish (with lower detection limits of 1 part per billion by weight for gold and 2.5
parts- per million by weight for silver). These analyses are routinely performed in
the NBMG analytical laboratory. Gold and silver fire assays account for a large
portion of the laboratory's activity, because NBMG performs these analyses at a
minimal fee for the public and because NBMG is a preparer of standard reference
materials for gold and silver assaying.

It is important to analyze the samples not only for mercury but also for gold
and silver, because precious metals can be used in conjunction with mercury .
analyses to distinguish between different forms of mercury in the sediments.
Although most of the mercury was probably introduced into the river system as
solid particles of amalgam that were not recovered during milling of the Comstock
ores, our reconnaissance analyses suggest that some mercury has been dissolved
from these particles and redeposited (reprecipitated or adsorbed) in the
downstream reaches of the river. This hypothesis is supported by the data shown
on Figure 2; low mercury-to-gold ratios in the upstream reaches are characteristic
of amalgam particles, whereas high ratios in the downstream reaches suggest
mercury dissolution and redeposition. If the downstream mercury were
dominantly in amalgam particles, one would expect the mercury-to-gold ratios to
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Table 1. Preliminary results of analyses by the Nevada Bureau of Mines and Geology on samples from the Carson River area.

Sample No. ~ Ag (ppm) Au (ppb} Hg (ppm) Sample Type Location Hg/Au  Relative downstream position
CRP-1 <2.5 29 1.0 . overbank c-D 34 1
CRP-2 <2.5 11 0.5 fill c-D 45 2
CRP-3 16.0 770 132.0 overbank-FeOx C-D 171 3
CRP-4 <2.5 46 0.5 stream sed. c-D 11 4 -
CRP-5 . . <25 18 0.4 stream sed. C-D 22 5
CRP-6 14.0 2700 22.0 overbank c-D 8 8
CRP-7 <25 49 2.7 overbank c-D 55 8
CRP-8° <2.5 48 0.8 stream sed. c-D 17 7
CRP-9 <25 12 1.8 stream sed. L-F 150 15
CRP-10 ' 2.5 48 15.0 stream sed. L-F 313 14
CRP-11 2.5 70 17.0 overbank L-F 243 13
CRP-12 <2.5 17 1.8 stream sed. L-F 106 16
CRP-13 <2.5 13 2.3 overbank L-F 177 17
CRP-14 3.0 - 40 6.7 overbank L-F 168 11
CRP-15 : <2.5 18 2.0 stream sed. L-F 111 12
CRP-16 4.2 120 9.2 stream sed. D-L - 77 9
CRP-17 . 12.0 200 ©  15.0 overbank-FeOx D-L 75 10
Typical background 0.2 10 0.5

See Figure 1 for sample locations (C = Carson City; D = Dayton; L = Lahontan Reservoir; F = Fallon).

Sample types include overbank deposits collected within 25 meters of the river's edge, overbank deposits with pronounced iron oxide contents
(suggestive of a significant detrital component from tailings piles or mine dumps), and stream sediments from the riverbed itself.

. Analyses were performed by the following techniques: Hg by atomic absorption spectrophotometry (with a lower detection limit of approximately
0.25 ppm), Au and Ag by fire assay with an atomic absorption finish (lower detection limits of 1 ppb Au and 2.5 ppm Ag).

Typical background‘values are on the order of 0.2 ppm Ag, 10 ppb Au, and 0.5 ppm Hg.
' Jun-90



Figure 2. Ratio of mercury to gold
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be much lower, because gold is much less soluble than mercury in river water or
ground water. Knowledge of the form of the mercury, as solid amalgam particles or
as ultrafine-grained precipitates or mercury adsorbed on mineral grains and
organic material, will be critical to many engineering designs for mitigation. -

The geochemical data will be supplemented with in-situ analyses of mercury
in soil gas. In addition, particle-size analyses (1/2-phi intervals) will be conducted
to ascertain whether mercury concentrations are related to size distribution.
Examination of a selected set of samples by scanning electron imnicroscopy will be
performed to further determine the form of the mercury in the sediments.

Subareas (perhaps 20 acres) of high mercury concentrations revealed by the
initial surveys will be located in both major reaches. These will be studied in
greater detail to determine the processeés involved in the mercury emplacement.
In these zones, detailed mapping of the floodplain surface and channel margins will
help to define how flood waters are delivered to the floodplain surface. Overbank
flow often occurs simultaneously along the entire river margin. This flow normally
covers the entire floodplain as a slowly moving sheet. It is possible, however, that
water {s introduced onto the floodplain through low sags in the channel margins
and traverses the flood plain in minor channels. In such cases, contamination from
flood water would be localized in and near the shallow linear channels on the
floodplain surface.

A limited number of new samples (approximately 20) will be collected within
each subarea. Their precise location will be guided by the results of detailed
topographic surveying and in-situ analyses of mercury in soil gas. Some samples
will be collected at a shallow depth beneath the surface - where high concentrations
of mercury have been found. These will provide insight as to whether mercury is
being mobilized at the surface by dissolution and carried downward by percolation
into the vadose zone where reprecipitation of mercury may occur.

Scope of Activities - Extent of Floodplain Contamination, Phase IT

The results of Phase I will be used to design a sampling program to fully
characterize the extent of mercury contamination within the floodplain. These
data plus new data on mercury in the channel bottom, in tributaries, remaining in
tailings piles, and in far downstream reaches of the river system will be integrated
with historic data on mercury consumption at the mills to perform mass-balance
calculations that will indicate where most of the mercury resides. The extent of
ground-water contamination by mercury will also be investigated as part of Phase II.
Ground-water investigations will draw upon data collected by the U.S. Geological
Survey as part of the National Water-Quality Assessment Program.

Phase II will also include more detailed characterization of the form of the
mercury in the sediments. Mitigation strategies may be drastically different if
significant amounts of mercury are adsorbed on mineral grains or organic matter,
rather than occurring as relatively coarse amalgam grains. Detailed
characterization will include not only more chemical analyses but also more
scanning electron microscopy. "

_ Phase II will include engineering evaluation of alternative mitigation
strategies. Physical approaches from lining the channel of the river to excavation,

dredging, gravity separation of amalgam, and waste disposal need to be

investigated, as do possible chemical treatments of the sediments to remove
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mercury, gold, and silver and to stabilize the waste. The evaluation will take into
account short-term harm due to disturbance of the river system during mitigation.
which, upon final analysis, could outweigh the long-term benefits of certain
mitigation strategies.

TASK 2. MOBILITY OF MERCURY FROM TAILINGS PILES
Rationale

The characterization of mercury distribution on the floodplain and within the
river channel is critical to any plan for hazard mitigation. Remedial action based
only on the results of those studies, however, assumes that most, if not all, of the
contamination is already in place. The fact is that old mill tailings still contain
significant amounts of mercury. Thus, continued release of mercury from tailings
represents a potential source of mercury replenishment to the river system.
Failure to consider this source may negate much of the environmental benefit
achieved through remedial action taken along the river channel and on the
floodplain. Mercury mobilized from tailings may simply replace that-removed or
isolated from the accessible environment by hazard mitigation, such that the
problem may return within a period of time. Clearly, it is important to know how
much mercury remains in the tailings, whether it can be or has been mobilized,
and, if so, under what conditions and in what amounts.

Scope of Activities - Mobllity of Mercury from Tailings Piles, Phase I

Tailings should be systematically sampled in two major areas {Carson City-
Dayton and Virginia City-Sixinile Canyon) to determine the level of mercury
contained in the piles. Mass-balance calculations should be undertaken to evaluate
whether the tailings represent a potentially dangerous source in the future. We
estimate that approximately 100 samples will be needed in this initial investigation.
Sampling will be guided by historic research and by in-situ measurements of
mercury. The same analytical procedures will be followed as proposed for the
floodplain characterization.

In addition to analyses of mill tailings, channel samples from two areas
draining the tailings areas will be sampled and analyzed. One channel study area
will be located in the channel of the Carson River between Carson City and Dayton,
where high energy fluvial conditions exist and tailings piles are near the present
river. A second channel study area will be located in Sixmile Canyon, which serves
as a major drainage pathway from the Virginia City region and is a tributary to the
Carson River.

Bulk samples will be collected from the river and stream channels to
determine if amalgam has been transported from the tailing piles. Heavy sediment,
including amalgam, usually accumulates in placer deposits, and therefore the
procedures will require experience in bulk sampling for placer evaluation.
Although University geologists and mining engineers have expertise to oversee this
sampling, we expect to subcontract this portion of the project to a recognized
consultant in this fleld. Care will be taken to minimize introducing suspended
sediment into the river during this sampling. It is anticipated that no more than
20 bulk samples will be needed but as many as four splits of each sample will be
chemically analyzed.



Estimating the height and breadth of the Carson River during major floods is
critical to evaluating the risk of tailings debris being mobilized by the river itself.
Depending on the vertical distance of tailings piles above the present river, the
height attained during major flow may periodically introduce more amalgam into
the river system. Maximum stage during historic floods can be estimated by
combining U. S. Geological Survey gage-station records with precise surveying of
the cross-valley configuration at the position of the tailings pile. -

Estimating maximum height during floods on ungaged rivers is more
complicated. We suggest that a preliminary study involving dendroclimatology may
give rough estimates of the discharge during any year. This technique is based on
the fact that tree-ring widths are related to the amount of annual precipitation;
wide rings indicating high precipitation. Comparison of tree rings at various
localities with actual discharge measurements and precipitation station records
would allow correlation of ring width to precipitation and discharge. In essence we
could extend the paleohydrologic records backwards into the period before direct
measurement. The frequency and magnitude of major water years could then be
determined. A cautionary note is that the rings reveal annual precipitation and not
the magnitude of any given storm during the year. Thus, rings yield proxy data that
may not be precisely related to maximum stage, but they might provide educated
approximations as to how often major floods (for example. as in 1986) can be
expected.

It is important to know what fluvial conditions are needed to entrain and
transport amalgam particles downstream. The flow conditions needed to induce
motion of the largest amalgam particles can be determined by standard
computations of critical tractive force and critical stream power. Whether critical
conditions are attained and how often can be estimated from available gage-station
records on the Carson River.

- Analysis in Sixmile Canyon will be more difficult, but tractive force can be
estimated using flood-height data as a critical depth parameter. The frequency
factor, however, will depend on proxy data, as explained above.

Scope of Activities - Mobility of Mercury from Tailings Piles, Phase II

The Phase I investigations of mobility of mercury from tailings piles will
provide an initial evaluation of the potential problem that these piles pose. If the
potential is high for mercury to be mobilized from the tailings piles and enter the
river system, then Phase II investigations will be needed to more precisely
characterize the individual piles and to more accurately predict the effects of future
floods on’individual piles.

Phase II will also include engineering evaluation of alternative mitigation .
strategies for the high-mercury tailings piles. Physical approaches to isolating the
tailings from erosion and to removing mercury from the piles will be investigated.



TASK 3. MINERAL RESOURCE VALUE
Rationale

The potential for recovery of gold and silver from amalgam particles should
be seriously considered. Some samples within the preliminary set analyzed by -
NBMG are clearly high enough in gold and silver concentration to justify evaluation
(see Figure 3). The funds produced from the recovery of gold and silver could
defray a portion of the costs of the overall cleanup.

The volumes of riverbed and floodplain material are enough to warrant
collecting data needed for an economic feasibility study. For example, assuming an
average thickness of approximately 5 feet and an average width of 100 feet,
approximately 7 million tons of sediment are in a 50-mile stretch of the riverbed.
Overbank deposits on the floodplain could be several times more than this figure.

- The amalgam in the river system is likely to change in its metallic ratios
from place to place and with time, as suggested by Figure 2. Processes of oxidation
and aqueous complexing may alter the ratios, such that detailed characterization is
needed to determine the economic viability of recovering gold and silver.

Preliminary analyses suggest that the value of gold contained in the river and
overbank sediments may be on the order of $0.25 to $1 per ton and that high-
grade pockets are likely to be encountered. Today in Nevada, ores with gold values
as low as $3 per ton are being profitably mined, crushed, and processed. Silver
values may also be significant, at least in some stretches of the river. The Comstock
Lode was a major silver producer, but at today's prices most of the value in the
amalgam is likely to be gold.

* Perhaps more important than gold or silver from an economic standpoint is
the value of sand and gravel. Sand and gravel for the Reno-Carson City market
currently sells for approximately $4.50 per ton, and is used primarily for highway
and building construction. It is possible that much of the material that could be
cleaned up from the river could be usable as construction aggregate, at least for
highways. '

. Scope of Activities - Mineral Resource Value, Phase 1

Phase I activities to evaluate mineral resources will be limited to
interpretation of the data on gold, silver, and particle size distribution collected in
Tasks 1 and 2. In total, approximately 360 samples of floodplain sediments,
chgnnel placers, and tailings piles will be analyzed for gold and silver in Tasks 1
and 2.

Scope of ‘Ax;tlvlties - Mineral Resource Value, Phase II

If the results of Phase I indicate a strong potential for recovery of gold,
silver, or construction aggregate, then additional sampling will be required for a
full economic feasibility study. The feasibility study will be the major
accomplishment of Phase II for this task. The feasibility study will be done under
- subcontract by a consulting firm with expertise in placer evaluation.
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T;}SK 4. NATURAL SOURCES OF MERCURY
Rationale

Natural areas of mercury concentrations are abundant in Nevada, and some
are known in the drainage area of the Carson River, including the immediate :
vicinity of Lahonton Reservoir. Although the contribution of mercury from natural
sources is likely to be considerably less than that from mining on the Comstock
Lode, the natural sources should be investigated. Standard techniques of geologic
mapping, alteration mapping (with the help of remote sensing), and geochemical
sampling should be able to identify most areas of large-scale hydrothermal
alteration and mercury concentration. Active geothermal systems, which are
abundant in western Nevada, could be additional natural sources of mercury and
will be investigated along with the areas of hydrothermal alteration. Further
geochemical investigations should be able to determine the likelihood of the
natural sources contributing to the elevated concentrations of mercury in the river
system.

Scope of Activities - Natural Sources of Mercury, Phasé I

Because most of the natural mercury is probably in the form of cinnabar,
mercury sulflde, or other relatively insoluble mercury minerals, it is unlikely that
natural sources of mercury are significant contributors to the problem of mercury
in the river system. Therefore all investigations of natural sources will be limited
to Phase II.

Scope of Activities - Natural Sources of Mercury, Phase II

Phase II activities will include geochemical sampling and characterization of
all major outcropping areas of hydrothermal alteration within the drainage area of
the Carson River system. Remote sensing techniques will supplement conventional
geologic and alteration mapping to identify alteration areas not already known from
previous studies. Analytical and quality assurance procedures established for the
NBMG Geochemical Sampling and Characterization Program, which began in 1990,
will be used in this task. It is estimated that approximately 150 samples will be
sufficient to accomplish this task.



TASk 5. OTHER TOXIC ELEMENTS
Rationale

The Comstock ores contained minerals with elevated concentrations of
arsenic and lead and, most likely, other toxic elements. These types of ores are
occasionally enriched in thallium. Selected samples that are collected as part of
the characterization of the extent of mercury contamination should be analyzed for
a suite of elements that are likely to have come from the Comstock ores and mill
tailings.

Scope of Activities - Other Toxic Elements, Phase 1

Approximately 360 samples will have been analyzed for mercury, gold, and
silver as parts of Tasks 1 and 2. Arsenic, thallium, and lead will be analyzed in all
samples containing highly anomalous amounts of mercury, gold, or silver. Typical
background values are on the order of 0.5 parts per million for mercury, 10 parts
per billion for gold, and 0.2 parts per million for silver. Amounts in excess of ten
times these background values will be considered highly anomalous. Approximately
25 selected highly anomalous samples as well as selected background-level samples
will be analyzed for a broad suite of elements. Analytical and quality assurance
procedures established for the NBMG Geochemical Sampling and Characterization
Program will be used in this task.

Scope of Activities - Other Toxic Elements Phase I

Depending on the results of the analyses in Phase I, additional samples
collected during Phase II for other tasks will be analyzed for those elements that
pose an environmental threat.

If additional environmental problems from other elements are recognized,
then Phase II will also include engineering evaluations of alternative mitigation
strategies. These evaluations are likely to be minor additions to evaluations
performed for Tasks 1 and 2. For example, it is likely that physical approaches to
isolating tailings piles from erosion will solve not only some of the mercury
problems but also potential problems of adding lead, arsenic. or other toxic
elements to the river system from these sources.

-12-



PROJECT COORDINATION AND QUALIFICATIONS OF THE INVESTIGATORS

The project will be coordinated and managed by NBMG. NBMG is the state
geological survey and is a research unit of the Mackay School of Mines at the
University of Nevada, Reno. Other participants from the Mackay School of Mines
include researchers from the Departments of Geological Sciences, Mining
Engineering, and Chemical and Metallurgical Engineering. The Desert Research
Institute (DRI), like the University of Nevada, Reno, is part of the University of
Nevada System. DRI is a major contract research organization with broad expertise
that has been applied to various problems involving weather, hydrology, and active
geological processes. In particular, DRI programs in Water Resources and
Quaternary Science are well known. Both NBMG and DRI have conducted research
projects involving quality assurance procedures approved by the U.S.
Environmental Protection Agency.

A list of organizations and individuals that may be involved in this project is
given in Table 2. Complete resumes of individuals can be supplied upon request.

The University of Nevada, Reno and the Desert Research Institute together
have considerable expertise in the areas of analytical geochemistry, geochemistry of
mercury, geochemical sampling and characterization, statistical analysis of
geochemical data, geologic mapping, process geomorphology, sedimentology of
rivers, hydrology, mining engineering, chemical engineering, mineral processing,
and project management. Their combined knowledge of the local geological
processes affecting the Carson River systern is unique and should be applied to the
Superfund site.

Efforts will be made throughout this project to coordinate University of
Nevada System activities with those of other research organizations who may be
addressing some aspects of the issues. Duplication of work will be avoided.
Specifically, we will keep in touch with and seek advise from the Nevada District
Office of the U.S. Geological Survey, which has been conducting an investigation of
the ground-water quality of the Carson River basin as part of the National Water-
Quality Assessment Program, and the Reno Research Center of the U.S..Bureau of
Mines, which is investigating certain chemical approaches to mercury hazard
mitigation. We also will seek advise from local technical experts, in particular
James J. Cooper, Aquatic Biologist with the Nevada Division of Environmental
Protection, who has authored landmark studies of the biological issues involving
mercury contamination in the river system.

-13-



Table 2. Organizations and individuals that may be involved in investigations of the
Carson River Mercury Site

" State of Nevada - University of Nevada System
University of Nevada, Reno - Mackay School of Mines

Nevada Bureau of Mines and Geology (the state geologlcal survey) ‘

Paul J. Lechler, M.S., Chief Chemist/Geochemist (sampling and analysis of

~ sediments and soils for mercury, gold, and silver)

Mario Desilets, B.S., Assistant Chemist and Quality Assurance Officer
(sampling and analysis, oversight of selected analyses preformed by
other laboratories, quality assurance and quality control)

Stephen B. Castor, Ph.D., Research Geologist (sampling and interpretation of
analyses; natural sources of mercury; evaluation of sand and gravel) .

Jonathan G. Price, Ph.D., Director/State Geologist (project management and
advice on geochemistry and general geology)

Department of Geological Sciences

James Carr, Ph.D., Associate Professor of Geological Engineering (design of
sampling program and geostatistical interpretation of results; remote
sensing)

Frank Dickson, Ph.D., Professor of Geology (sampling and analysis design,
assistance with project management, interpretation of analyses, advise
on mercury geochemistry and speciation)

Berry Lyons, Ph.D., Director, Hydrology and Hydrogeology Program (sampling
and analysis design, interpretation of analyses, advise on mercury
geochemistry)

Martin Jensen, M.S., Research Associate (evaluations of samples using a
scanning electron microscope with energy dispersive spectrometer)

Graduate Research Assistants in Geological Sciences, Hydrogeology, Remote
Sensing, and/or Geological Engineering

Department of Chemical and Metallurgical Engineering - engineering evaluation
of remediation strategies involving chemical processing (Phase II)

Department of Mining Engineering - engineering evaluation of remediation
: strategies involving geotechnical and mining practices (Phase II)

Desert Research Institute

Dale F. Ritter, Ph.D., Executive Director, Quaternary Sciences Center
(geomorphology and sedimentation in river systems)

Jonathan O. Davis, Ph.D., Research Professor (geomorphology;
sedimentation)

Roger L. Jacobson, Ph.D., Associate Research Professor (hydrology, both
shallow groundwater and surface water)

Jerry R. Miller, Ph.D., Assistant Research Professor (fluvial and solls
geomorphology)

Onstream Resource Managers, Inc. (subcontractor)

Ellen F. Hodos, P.E., M.S., Vice President, Mining Engineer and Geologist
(placer sampling and evaluation, experience in developing economic
models for EPA's Placer Mine Effluent Regulations)

James J. Hodos, B.A., President, Geologist and Environmental Assessor
(placer mining and reclamation planning)
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' DELIVERABLES

Phase I will be completed within one year. A contract report will be
prepared during the fourth quarter and will include the results of all analyses, maps
showing sample locations, and interpretations of the analyses. The report will be
divided into sections according to the tasks outlined above: Task 1 (Determination
of the Extent of Floodplain Contamination), Task 2 (Mobility of Mercury from
Talilings Piles), Task 3 (Mineral Resource Value), and Task 5 (Other Toxic
Elements). No work will be done on Task 4 {Natural Sources of Mercury) until
Phase II. o

In addition to the contract report, the results of the investigations during
Phase I will be published as either a peer-reviewed report or bulletin of the Nevada
Bureau of Mines and Geology. These reports are widely distributed to major
geological libraries throughout the world. In addition, certain aspects of the
investigations are likely to lead to spin-off publications in internationally recognized
scientific journals.

Phase II will be completed within two to five years, depending on the needs-
and urgency of the funding agency. Phase II should begin after Phase I but could
begin earlier if necessary. Annual contract reports, divided into sections according
to the five tasks, will update results of analyses, maps of sample locations, and
interpretations. The last annual report will summarize all results and serve as a
final contract report. Results of the overall investigation will be published as a
peer-reviewed bulletin of the Névada Bureau of Mines and Geology, and at least five
spin-off publications in scientific journals are likely to be produced. ,

TECHNOLOGY TRANSFER

The results of these investigations in the Carson River system will be
transferable to other sites where cleanup of mercury is needed. Such sites include
other mining areas in the western United States and elsewhere in the world, as
well as government installations (such as Oak Ridge, Tennessee) and industrial
sites that are or may become Superfund sites. Publication of results in Nevada
Bureau of Mines and Geology reports and bulletins and in scientific journals will .
assure wide availability to potentxal users.

TIME SCHEDULES

‘ Time schedules with project milestones are listed in Tables 3 and 4 for
Phases I and II, respectively. Sampling in the middle of the winter is impractical
and may be impossible if unusually deep snow covers the area. Ideally, Phase I
would begin March 1, 1991. The majority of sampling of the main areas then
would be completed by the end of August (Month 6 in Table 2), and sampling of
subareas would be completed by the end of November (Month 9 in Table 2).
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Table 3. Milestones for Phase |I.

Task t (Determination of the Extent

of Floodplain Contamination)
Select main sampling areas =~
Finish mapping and sampling
Finish chemical analyses
Finish particle-size analyses
Select subareas for sampling
Finish mapping and sampling
- Finish chemical analyses
Finish particle-size analyses
Complete contract report

Task 2 (Mobility of Mercury from-

Tailings Piles)

Select sampling areas

Finish mapping and sampling

Finish chemical analyses

Finish particle-size analyses
Evaluate gage-station records
Complete dendroclimatology study
Complete contract report

Task 3 (Mineral Resource Value)
Interpret data from Tasks 1 & 2
Complete contract report

Task 5 (Other Toxic Elements)
Select samples for analysis
Finish chemical analyses
Complete contract report

1

Month
213 6 |7 10]11]12
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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Table 4. Milestones for Phase Il (assuming a three-year schedule).

Task 1 (Detertﬁination of the Extent

- of Floodplain Contamination)

Select sampling areas

Finish mapping & sampling

Finish chemical analyses

Finish particle-size analyses

Initiate engineering studies

Complete engineering studies

Complete annual report

Task 2 (Mobility of Mercury from
Tailings Piles)

- Select sampling areas

Finish mapping and sampling

Finish chemical analyses

Finish particle-size analyses

Refine flow calculations

Initiate engineering studies

Complete engineering studies -

Complete annual report

Task 3 (Mineral Resource Value)

Select sampling areas

'Finish sampling for year

Finish chemical analyses

Finish particle-size analyses

Complete feasibility study

Complete .annual report

Task 4 (Natural Sources of Mercury)

Select sampling areas

Finish sampling for year

Finish chemical analyses

Complete annual report

Task 5 (Other Toxic Elements)

Select samples for analysis

Finish chemical analyses

" Initiate engineering studies

Complete engineering studies

Complete annual report

Year/Quarter
Year 1 Year 2 Year 3
213 1 213] 4 213
X X X
X X . X
X X X
X
X
X X X
X X X
X X X
X
X
X X X
X X X
X X X
X
X
X X X
X X X
X
X
X
X
X
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BUDGETS

Budget pages for Phases I and II are attached. These are broken down into -
standard cost categories for EPA grants and into budgets for individual tasks. No
equipment purchases or construction are planned for either phase of the o
investigations.

Please note that the Nevada Bureau of Mines and Geology is able to share
some of the costs of this project by contributing limited staff time and that DRI will
contribute the costs of some particle-size determinations. The commitments on
the part of the University of Nevada System are $87,191 or 30 percent of the total
project cost for Phase I and $268,683 or 8 percent of the total project cost for
Phase II. -
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Budget, Phase I: Investigations of the Carson River Mercury Site (by Major Cost Categories)

Superfund University TOTAL
PERSONNEL
Professional Staff - regular contracts 15,833 15,833
Professional Staff - summer contracts 23,361 . . 23,361
Classified Staff 4,709 27,946 32,655
Research Assistants 19,056 19,056
SUBTOTAL, PERSONNEL 47,126 43,779 © 90,805
FRINGE BENEFITS
18% of regular professional salaries 2,850 2,850
3% of summer professional salaries 701 701
30% of classified staff salaries 1,413 8,384 9,797
1.2% of research assistant wages 229 229
SUBTOTAL, FRINGE BENEFITS 2,343 11,234 13,577
TRAVEL ‘
Vehicle rental (4 months @ $220) 880 880
Vehicle mileage (5,000 miles @ $0.27) 1,350 1,350
Per diem (lunch only, 120 person days @ $6) 720 720
Out-of-State Travel to EPA-Region 9 500 500
SUBTOTAL, TRAVEL " 3,450 0 3,450
‘SUPPLIES
Field supplies for sampling and in-situ Hg measurements : 3,972 3,972
Office supplies 2,000 ] 2,000
SUBTOTAL, FIELD SUPPLIES 5,972 0 5,972
CONTRACTUAL : .
Subcontract with Desert Research Institute 61,000 61,000
Subcontract with placer-sampling experts 10,000 10,000
SUBTOTAL, CONTRACTUAL 71,000 0 71,000
OTHEREXPENSES
Chemical analyses
420 Hg+Au+Ag @ $17 7,140 ’ 7,140
180 Pb+As+TI @ $21 - 3,780 3,780
25 full inorganic analyses @ $120 , 3,000 . 3,000
Scanning electron microscopy (20 hr @ $150) 3,000 3,000
260 particle-size analyses @ $15 {contributed by DRI) 3,900 3,900
SUBTOTAL, OTHER EXPENSES 16,920 . 3,900 20,820
TOTAL DIRECT CHARGES 146,811 58,913 205,724
INDIRECT COSTS (48% of total direct costs less 53,189 28,278 81,467
equipment and amounts of subcontracts in
excess of $25,000)

TOTAL . 200,000 87,191 287,191
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Budget, Phase l: Investigations of the Carson River Mercury Site (by Task)

Task 1. Determination of the Extent
of Floodplain Contamination

Task 2. Mobility of Mercury from Tailings Piles
Task 3. Mineral Resource Value

Task 4. Natural Sources of Mercury - no activity
until Phase Il

Task 5. Other Toxic Elements

TOTAL

-20-

Superfund University TOTAL
94,000 40,980 134,980
72,000 31,389 103,389
14,000 6,103 20,103

0 0 0
20,000 8,719 28,719
200,000 87,191 287,191



Budget, Phase Il: Investigations of the Carson River Mercury Site (by Major Cost Categories)

' . Superfund University TOTAL
PERSONNEL
Professional Staff - regular contracts : 150,000 52,248 202,248
Professional Staff - summer contracts 407,582 407,582
Classified Staff 195,539 92,223 287,762
Research Assistants 494,885 494,885
SUBTOTAL, PERSONNEL 1,248,006 144,471 1,392,477
FRINGE BENEFITS
18% of regular professional salaries 27,000 9,405 36,405
3% of summer professional salaries 12,227 12,227
30% of classified staff salaries 58,662 27,667 86,329
1.2% of research assistant wages 5,939 5,939
SUBTOTAL, FRINGE BENEFITS . 103,828 37,072 140,900
TRAVEL
Vehicle rental (72 months @ $220) 15,840 ' 15,840
Vehicle mileage (72,000 miles @ $0.27) 19,440 19,440
Per diem (lunch only, 2,000 person days @ $6) 12,000 12,000
Out-of-State Travel to EPA-Region 9 and other meetings 10,000 10,000 -
SUBTOTAL, TRAVEL 57,280 . o] ’ 57,280
SUPPLIES
Field supplies for sampling and in-situ Hg measurements 19,983 19,983
Office supplies 15,000 15,000
SUBTOTAL, FIELD SUPPLIES ' 34,983 0 34,983
CONTRACTUAL :
Subcontract with Desert Research Institute ‘ 450,000 450,000
Subcontract with placer-sampling experts __ 125,000 125,000
SUBTOTAL, CONTRACTUAL 575,000 o - 575,000
OTHER EXPENSES
Chemical analyses )
6000 Hg+Au+Ag @ $17 102,000 102,000
400 Pb+As+TI @ $21 8,400 8,400
190 full inorganic analyses @ $120 22,800 . 22,800
Scanning electron microscopy (200 hr @ $150) 30,000 30,000
1000 particle-size analyses @ $15 . 15,000 15,000
SUBTOTAL, OTHER EXPENSES 178,200 0 178,200
TOTAL DIRECT CHARGES ’ 2,197,297 181,543 2,378,840
INDIRECT COSTS (48% of total direct costs less 802,703 - 87,140 889,843
equipment and amounts of subcontracts in
excess of $25,000)
TOTAL 3,000,000 268,683 3,268,683
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Budget, Phase IlI: Investigations of the Carson River Mercury Site (by Task)

Task 1. Determination of the Extent
of Floodplain Contamination

\
Task 2. Mobility of Mercury from Tailings Piles

Task 3. Mineral Resource Value

Task 4. Natural Sources of Mercury - no activity
until Phasa i

Task 5. Other Toxic Elements

TOTAL

_22-

Superfund University TOTAL
1,832,061 164,082 1,996,143
687,023 61,530 748,553
229,008 20,510 249,518
68,702 6,153 74,855
183,206 16,408 199,614
3,000,000 268,683 3,268,683



UNIVERSITY OF NEVADA-RENO

Joseph N. Crowlev

Prestdent

T1702) "84-4805

March 9, 1989
TO: Faculty and Staft - .7

71,977 a0
FRCM: Joe Crowley .U - _—dAdT4/‘—*¢%7

/ Q//
SUBJECT: A Drug-free“Workplace
on October 21, 1988, Congress passec the Omnibus
Anti-Drug Abuse Act of 1988 (referred to nereafter as
the Act), which contained the House and Senate
compromise provisions of B.R. 5210. The Act reguires

that recipiencs ot federal runds provide a drug-tree
workplace.

The tollowing policy/information is intendea to assure
our compliance with this Act and reatfirm our commitment
to a drug-free workplace:

1. The wunlawful manufacture, distribution, dispen-
sation, possession, or use of illegal drugs is
pronibited in the workplace, and a violacion of any
such prohibition will result in disciplinary action
up to and including termination.

2. The Employee Assistance Program 1s available to
provide help to those with a drug or drug-related
problem.

3. The Act reqguires that an employee notify the
employer ot any criminal drug statute .conviction
tor a violation occurring in the workplace not
later than five days after such.conviction. The
employer is then required to notity tne granting or
contracting agency within ten days after receiving
notice of the conviction.

4. An employee convicted as described above will be
required, unless employment is terminated, to
participate in the Employee Assistance Program or
some other appropriate drug abuse assistance or
rehabilitation program.

kj:37:44

Reno. Newvaaa 39957-0001



SECTICON II: GENZRAL

A. LIMITATICNS: The rates in this Agreement are subject t£o any statutory -
or adainistrative limitations and apply to a ngen grant, contract or other
agreement only to the extent that funds are available. Acceptance of the
rates is subject to the bollow1ng conditions: (1) Only costs incurred by
the organizaticn were included in its indirect cost pool as finally accepted;
such costs are legal obligations of the organizaticn and are allowable under
the governing cast principles; (2) The same costs that have been treated as
indirect costs are not claimed as direct costs; (3) Similar types of costs
have peen accorded consistent accounting treatment:; and (4) The information
provided by the organization which was used to establish the rates is nct
later found to be materially incomplete or inaccurate.

B. ACCOUNTING CHANGES: If a fixed or predetermined rate .is in this Agree-
ment, it is based on the accounting system purported by the organization to
pe in effect during the Agreement periocd. Changes to the method of account-~
ing for costs which affect the amount of reimbursement resulting from the
use of this Agreement require prior approval of the authorized representa-
tive of the cognizant agency. Such changes include, but are not limited to,
changes 'in the charging of a particular type of cost from indirect to direct.
Failure ta obtain apprcval may result in cost disallowances.

C. FIXED RATES: 1If a fixed rate is in this Agreement, it is based on an
estimate of the costs for the pericd covered by the rate. When the actual
costs for this pericd are determined, an adjustment will be made to a rate

of a future year(s) to compensate for the difference between the costs used
to establish the fixéd rate and actual costs.

D. USE BY OTHER FEDERAL AGENCIES: The rates in this Agreement were
approved in accordance with the authority in Office of Management and Budget
Circular A-122, A-21 or HHS Hospital Cost Principles, as appropriate, and
should be applied ts grants, contracts and other agreements covered by the
appropriate regulation, subject to any limitations in A above. The organ-
ization may provide copies of this Agreement to other ?ederal,hgencies to
give them early notif;cation of this ‘Agreement.

BY THE ORGANIZATSON ‘BY THE COGNIZANT AGENCY

'ON BEHALF OF THE FEDERAL GOVERRHERT

DEPARTMENT OF HEALTH AND HUMAN SERVICES
UNIVERSITY OF NEVADA-RENGC .

(oamzancm W / - /%“/ (Aqencyi \/WN

(si ure)/ (Signature)
. - David S. Low

JOSEPH N. CRCWLEY :

(Name) {Name)
Director, Division of Cast Allocation

PRES IDENT
{Title) (Title)

October 19, 1990 October 11. 1960
{Date) (Date)

HHS Representative_ Charles L. Travis
{(NP~-CU~-H) : Telephone: (415) 556«1704




RATTZ AGREEMENT
CCLLEGES AND UNIVERSITIZ

UNIVERSIT® OF NEVADA, RENQC
CLARX ABMINISTRATTON BUILDING
RENQ, NV 89357-002%8

DATE: lo0/11/9¢0 :
-, FILING REF.: The preced-

ing agreement was dated:

09/23/90 Us0228.89

The rates approved in this agreement are for use on grants, contracts and
other agreements with the Pederal Government, subject to the conditions
centained in Section II.

SECTICN I : RATES

Effective Pericd

Location

Tvre From TS Rate Applicable to

INDIRECT COST RATES* : - . v

Pred. 07/01/%0 06/30/93 48.00% ON~CAMPUS +RESEARCH

Pred.- g7/01/9%0 06/30/93 29.70% OFF-CAMPUS .RESEARCH

Pred. 07/01/90 06/30/93 50.00% ON-CAMPUS INSTRUCTION

Pred. 07/01/90 06/30/93 33.00% QOFF-~-CAMPUS - INSTRUCTION

Pred. 07/01/90 06/30/93 24.20% ON-CAMPUS -OTHER SPONSORED
’ . ACTIVITIES

Pred. -07/01/90 06/30/93 20.10% OFF-CAMPUS OTHER SPONSORED

. ACTIVITIES

Pred. 07/01/9¢ 06/30/93 16.70% ON-CAMPUS SNJCC

T cov. 07/01L/93 06/30/95 {Same rates as cited above.)

*BASE:r Modified total direct costs consisting of salaries and wages, fringe

benefits, materials and supph.es, serv:.ces , travel, and subgrants and

subcontracts up to $25,000 each.

TREATMENT OF PAID ABSENCES
Vacation, holiday, sick leave pay and other pald absences are included .Ln

salaries and wages and are charged to Federal projects as part of the normal

charge for salaries and wages. Separate charges for the cost of these absences

are not made.

TREATMENT OF OTHER FRINGE BENEFITS

This organization charges the actual cost of each fringe benefit direct to
Federal projects.
" salaries and wages in budgeting fringe benefit cost under projec‘c proposals.

The following fringe benefits are treated as direct costs:

However, it uses a fringe benefit rate which is applied to

STATE RETIREMENT, HEALTH INSURANCE, UNEMPLOYMENT COMPENSATION AND
NEVADA INDUSTRIAL INSURANCE.



ASSURANCES

As the zZuly author:ireg s=ampesantazive of the apniicany, | cartify thaz the sizzitcanc:

1. Har tme legz’ sutherttv Tz acoly for Feceral assistance, rg the ingtitut-dnel, van Tt
{imelucirs Tumes 3uiiiziens T3 zzv tne sen-Tagera] snarz of grglect IUSTI)OTIoansure ItaTas o
somsienien of wn@ Sr33CT CesCrisT 4 wnis asglication,
-2, Wiil give ine awarzing acgency, th Seneral of the Unilag izates, and if agprosriate, the 3cats, throuse

the Compiraller o]
any autheorizeg resragestilive, 2CC283 12 2nd tne rignt to examire all regc
amard; anc #1.] estiziisn @ procer 2CCSIUNTING SYSH2M th Acssraance witn gen
siregtives.

b IT2KS, Zacers, or Sscuments ralatad I otne
1ly acseciac zccaunting stancarss oroagensy

o5
ar

u-

-

3. will establien safeguarss o
sresents <he appearance =¥ serscnai or

r
-
-

.a(T

it emp .cyeﬂ Frem using their cositicns for a surgcse that sanstistutes cor
zatienai conflict of 1atarest, or zersenal zain.

4. Will inittate and compiezz the werk within the appncable ime {rame after racaict of approval of the awarding
agency.

§. Will comoly with the Intergoversmental Personnel Acs of 1870 (12 U.5.2. Sec¢ticng 4728-4763) relazing to prescrites
szancarcs for merit systems for pragrams Tunced uncer one of tihe 19 statutas or regulaticns specified 1n Appendix A of (PM's
Stancarzs for 2 Merit System eof Perscnne1 Acministration (5 CFR 800, Subpars 7).

§. Will comply wizh all rnceral stazutes relating to nondiscrimination, These incluce but are not limited ta: (&)
Title Y1 of the Civil Aignes Act of 1976 {P.L. 88-382}), witich prambits dis¢rminazion on the basis of race, coler or
national origin; (b) Title IX of the Zducaticn Amencments of 1872, as amended (20 U.S.C. Sections 1681-1833, and 1635-1685!
wnich prehibits discrimination on the asis of sex; (¢) Section 504 of the Rerzaiiitatien Act of 1973, as amended (29 U.5.2.
Section 794), which pronibits discrimination on the basis of handicaps; {(d) the Age Disgrimination Act of 1§73, as amencas
(42 U.5.C. Secticns S101-3107), winich oronibits discrimination on the basis of ag2; {e) the Drug Abuse 0ffice 2nd Treatment
Act of 1972 (P.L. 92-283), as amenced, relating *o nendiscriminaticn on the “asis of drug abuse; (f) the Compreransive
Alconol Abuse and Alccnclism Preventicn, Treatment and Rehakilitation Act of 1877 (... 91-81§), as amenceq. -ela'ing <0
nondiscriminaticn on the basis of alcchol abuse or alesnolism; (g) Secticns 523 znd 237 of the Public Health Service Act of

31912 (U.3.C. 290 dd-3 and 290 se-3), 2s azenced, relating to cunfidentiality of alcchei and drug abuse satient reeardg: {
Title VIII of the Civil Rights Act of 1568 (42 U.S.C. Section 3601 et seq.), 2z azendad, rzlating =2 nonciscrimination in
saie, rental or financing of housing; (i) any cther nendiscrimination previsicns in tne s;:ef'tr':c statyta(s) uncer wiizcn
acplicatisn for Feceral essistance is being zace; anc (3) the reguiremants of any otner ncncissriminatien statusza{s) wnich
may apply =2 the applicatien.

7. Will comoly, or has already complied, with the recuirements cf Title s 11 and IIl ef the Uniferm Ralccaticen
Assistance and Real ?r-r.er'y Ac*uist..icn Policles Act of 1970 (P.L. 91-846), wniza provica for fair ang e:mtaﬂe treatment
of ::e—mns disglaced cr witcse property is acquired as a result of Federal ar .e-::erany assisted pregrams. These requirements

anly %o all interests in real property acquired for prajest purseses regarzless of Feceral participaticn in purchases.

e

8. Will cemply with the Hatch Act which limits the ch:i.caI activity cf employees, unless the epplicant is exasps.
{ 7 Cheek if exempt under 5 CFR 151.101(d)(2). .
9. Will comply. as zcplicable. with the provisiens of the Davis-dacon Aet (40 U.S.L. Sections 276a 3 278a-7}, the
Copeland Act (40 U.S.C. Section 276¢c and 18 U.5.C. Section 874}, and the Contract Werk Hours and Safaty Standards Act (40
$:C. Sections 327-333), regarding labor standards for federally assisted censtruction sufagreements.

10. V¥ill cemply, if asplicable, with flood insurance purchase requirements cf Sectica 102(a) of the Flcod Oisaster
Protection Act of 1973 (P.L. 93-234}, whicn requires recipients in a special flscd hazard area o part:icipate in tne grogrem
and to psurchase flocd insurance if che total cost of insurable consiruzticn ang acquisitizn 1s 310,000 or mere.

11, Will cemply with envirormental stzndards which may be prescribed pursuant to the Tolicwing: {a) Instituticn of
envircrmental quality contrel measures under the Naticnal Envirsmmental Policy Act of 1983 (P.L. 91-190) and Zxecutive Order
(EQ) 11514; (b) notificatien of viplating factlities pursuant ta £0 11738; (c; protecticn of wetlands zursuant to S0 11980;
{¢) evaluation of flocd hazarcs in Floacplains in acsorzance with €0 11928: (2) assurance of ;rajec* censistancy with the
apgraved State mansgement program Cevelcped under the (castal Zsne Management Act of 1872 (15 U.S.Z. Secticas 143! et ses.):
(f) conformity of Federal actions to State (Clear Air) Implementation Plans uncer Sacticn 175(:} of the Ciear Air Act of
1983, as amenced (42 U.5.C. Secticn 730! ez seq }: {g) protection of undergraunc scurgas of =rinking waisr uncer the Safa
Orinking Water Act of 1374, as amended (P.L. §3-323); and (h) protessicn of encangered speciss under the Encangered Sgecies

ot of 1373, as amences (P.L. 83~ 2"5‘
11 comely with the Wild z2nd Scenic Rivers Act of 18323 ( =3 1377 2t seg.) related e protectin
r pstenzial samzgnents o7 the natienal atic anc sceaic

120 W11 2ssisT tre gearTing 2zenly 0 assuring comziiance witn Sestisn LTE of ime Nazticral Hisuorig Presesvation At
of 1923, as amencag (3% U.D.0. &3, I3 11E3I {zemzificavien and srItzoresn o alsiscic groteriies), 2ag Tne Arcnascisziial
372 Hogtsric Fraservazicn Act o LETS 415 U.I.C. sgSa~l et oses.)

12 WilY gamaty wfte 5L, $I-228 regarding ine proiactizn of human sorlels cavoivas aa resasrIr, Zawe irrent, arg
reietes ctivitias sutuariez 2y this aeard of assistance

. 2.31 et seg.)
azmar aetivizie




;=g Pmevemcooa Aet D40 UIIL Samtion 2801 et ses.), wmien sroarmis:
ptasian 3F resicenc: siTuit.res,
ST.0WiTT zause inoze ze-di/mag tre requires Yisang:ial anc sompliance ST in pcosrzansa #ith the $ingla fugte fer s
Dozamzlsowinnoall azzicsazle mesrcraments of all sirar Tezamil Tias, I073, razuTitisss 20z ssiistes goverming
8. 3emiam “gmarmare Yiemsmeian  3mm “emam Joesgmectceey Mymeaes 3} The srsczeceiva seemary
zamoizic 28§ =7 113 4ICweB0T2 30C C@ii8T, naT 1T 4AC 1T arincizaii: 1) Are met zrssent'y zesar-aa,
zizzenges. 3 » zecarment. Zecaren ‘religitia, or voluntarily exglugez From soveras Trinsaciicns Sy any Fecesral
sgmarient o i fave mzT +1Inin 2 levear zerica Iraecacing tO13 SroStsdl lesw oonvifiaT OF o fea 3 2ivr) Jusgmens
-engares 253 for zommissian oF feae o3 sriminal offanse ca conmectisn wita cortaining, atlemzzing ts sctasa, or
serfimming 2zarz’, Iz272 or lcsii) transecticn or tonlragt uncer 2 Susiis Iramsastisn; vigiatien of Feceral or
itdTz annitrust statutas or commissicn of amuerzlemens, tnefst, {srgery, briZery, Taisificaiica or cestructicn of recarcs.
maxing False sTataments, or recatviag stiten srozerty; (3) Are net sresentiy irsictea forosr stherwise crimipaliy or sivitly
srarjec v 3 gowersmenta] eatity [Fecer:l, State or lccal) witd commissicn =¥ any 27 tne 2¥Tenses snumerazaz in saragraca
7 N s PN 3 -me - e [ %
(2){2) sf tnis carsificaticon: anc [4) save neT «13hin 2 3-vear zerica srecezing inis agmiisaticn/arcgesal had cne or mors
cn3iie wransactions (Fegaral, Stata or lccal) tarmisatae for cause cr cefiuld.

} Where *ha sraspective srimarv zarticizant is unable ta cerfy oo iy of the szatements in this zersifizazen,
Tive particizent snall aTTaca 2n axpiazmaticn o shis prepesal,

29. WiY7 camply with Sec. 622.{a) of the Fiscal vear 1988 Acproorifatisns Acs winich recuires that a Federa’ award
ciprens cersify thaz it ras in slace 2rg #ill continue to 2cmintscer in geed aizh a writtan policy, ecoptec 3y suen
¢cipisnt, contr2cior, or sarty’s Bearc of dirsetsrs or other joverning autherity, satisfaczory *s ihe hea¢ of “ne agency,
casigned o 2nsure that all of the werxnlaces of such rec:ipient, zontractor, or zarty are Tree frem the illegal use.
zessessien, or ci18cribution of conuroiled sucstances {as defines in the Contrsllas Substances Act) Yy the officers and
emplicvees = such recipiens, cgnuezcsar or garsy.

-

re:
re

.
i

21, Larsfficavian Jecardime [ apbvire, Tha uncersigned certifies, to the best of his or her knewledge and “elief, =has:
} Mo Faceral ascorzceiatse funcs nave teen zaid or will ze paid, By er eon beraif of the uncersignes, I3 any serssn fer
Tluencing sr attampting iz inflvence 2n officar aor emcicyee of any agency, 3 Memeer of langress, an officer or amoloves cf
rgress, or an emoicyee cf a Memcer of langress in csnnecticn witn the awarsing of any Fecera) cencract, the making of any
ceral centract, grant, lean, ar coorerative agreemant.

A e
SE e

®w O

(5} If any funcs other than Feceral asorooriated funds have been pate or will Ba said 3 2ny cersen <3 any perscn
fax influancing ar atzamoting o imSSuenca an officer or emnlcyee of any egency, 2 Memcer®sT {ongress, an afficer or emicvee
sf wongress, or an emuloyee of a Memper of Congress in ssanecticn with this Feceral cantrac:, graat, lean, or sscperative
agreemant, the uncersigned shall complieta and submit 3tamcare Form-LLL, "Disclesurs Ferm &3 Repors Lobbying,™ in accordance
wita 1ts instructicns.

{c) The undersigned snall reguirs that the language of this certif!
ali subawarss at all tiers (including suscaatracts, subgrants, and scntracss u

czzicn Se included in the award ccouments for
and that ail suorecipienzs shall certify and discisse acosraingly.

cer zrants, icans, and cicperative agrssments)

13-

B

s certification {s a ma=aria) resresentation of fact ucon which relianca was placed when shis transacticn was
mzce cor entarsd inta. Suomissicn of this caerzificavion is a prereguisite for making or enzering into this Iransaczion
imsoses by secticn 1352, title 21, U.S. Coce. Any zerson who Tails %o file the recuired cerzifizaticn shall be subiect to a
civil genaity ¥ not less than 5i0,0CC ana not more than $10C,0C0 for eacn such Tailure.

L

Signature
Kenneth W. Hunter, Associate Vice President for Reserach
Tvpeq name ang s1tie

Board of Regents, Universtiy fo Nevada System
Azclizany/3eciprent




